Cyclic adenosine monophosphate-induced argininosuccinate synthase 1 expression is essential during mouse decidualization.
L-Arginine (L-Arg), a conditional essential amino acid in adults, has been shown to enhance pregnancy outcome. Argininosuccinate synthase (Ass1) and argininosuccinate lyase (Asl) are the key enzyme for L-Arginine (L-Arg) biosynthesis. Based our microarray analysis, Ass1 expression is upregulated significantly at implantation site on day 5 of pregnancy compared to that at inter-implantation site. However, the expression, regulation and function of Ass1 during early pregnancy remain unknown. Here we found that Ass1 is highly expressed in mouse decidua and uterine stromal cells undergoing decidualization, and Asl is weakly expressed in mouse decidua and uterine stromal cells undergoing decidualization. α-Methyl-DL-aspartic acid (MDLA), a specific inhibitor for Ass1, can significantly increase the rate of embryonic reabsorption. Under in vitro induced decidualization, MDLA clearly inhibits the expression of decidual/trophoblast prolactin-related protein (Dtprp), a marker for decidualization in mice. Only Ass1 expression is induced by cAMP through PKA/p-Creb signaling pathway. Results from our cell culture models further indicates that the high level of L-Arg enhances stromal proliferation, while enzymatic activity or Ass1 expression level is essential to determine the magnitude of both mouse and human decidualization. Interestingly, L-Arg at high concentration down-regulates Ass1 and Asl expression by negative feedback to maintain L-Arg homeostasis. These findings highlight that cAMP-induced Ass1 expression is important in controlling the magnitude of decidualization through regulating L-Arg level.